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DROWN'S DAM

DAM-BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the finding of a dam-break flood
analysis performed for Drown's Dam. The dam is owned,
operated, and maintained by the Water Resources Board
of New Hampshire, 1Included in this report is a
description of the pertinent features of the dam, the
procedure used for the analysis, the assumed dam-break
conditions and resulting effects on downstream flooded
areas. This study was not performed because of any
known likelihood of a dam-break at Drown'’s Dam. 1Its
purpose is to provide quantitative information for
emergency planning use. .

DAM DESCRIPTION

Identification No.: NHOO0136

Name of Dam: Drown's Dam

Town: Nottingham

County and State: - Rockingham County, New
Hampshire

Stream: Tributary of Bean River

Drown's Dam is 18 feet high, averages 24 feet in width, and
is 235 feet long. It is an earthen embankment contained
between two vertical dry masonry (stone) walls. A concrete
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years: 1946, 1964, and 1972. The dam has four sections of
spillway, two uncontrolled sections, 21 feet long, placed on
either side of a 4-foot wide stoplog spillway, and 50-foot
wide emergency, grass-covered spillway in the left (west)
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Pawtuckaway Pond. The pond is used now for recreational
purposes, is 3 miles long, and has a surface area of about
900 acres. Maximum storage is 11,700 acre-feet.

PERTINERT DATA

Data is taken from "Phase I Inspectlon Report" for Drown's
Dam dated July 1978.

a. Drainage Area. The drainage area consists of 20.60
square miles (13,225 acres) of predominantly wooded
terrain,




b.

Discharge at Damsite.

(1) Outlet works (conduits) - none
(2) Maximum known flood at damsite is unknown.

(3) Ungated spillway capacity at maximum pool
elevation- 520 cfs @ elev. 252.7' NGVD.

{4) Stoplog spillway capacity at recreational pool
elevation (250 NGVD) is estimated to be 300 cfs
assuming removal of all stoplogs.

(5) Stoplog capacity at maximum pool elevation - 450
cfs @ elev 252.7' NGVD*

(6). Total spiilway capacity at maximun pool elevation -
970 cfs @ elev. 252.,7' NGVD*

Elevation. (ft. NGVD)

(1) Top of Dam - 254.9

' (2) Recreation pool - 250

{3) Spillway crest (gated) - 241 (assuming all stoplogs
removed) ‘

-{4) Streambed at centerline of dam - 240 - Downstream at

toe of stoplog spillway.
Reservoir (miles) -

(1) Length of recreation pool - 3

(1) Recreation pool - 11,500

*Maximum pool elevation based on Dolloff Dam.
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(2) Top of Dam - 11,700 (storage based on Dolloff Dam)

Reservoir Surface (acres)

(1) Top of dam - 1130

(2) Maximum pool - 980.
(3) Recreation pool - 900
(4) Spillway crest - 420
Dam

(1) Type - Earthen embankment between vertical dry
masonry walls, upstream wall is concrete faced.

(2) Length ~ 235°

(3) Beight - 18' (structural height)
{4) Top Width - 24°

(5) Side Slopes.— Vertical

(6) zoning - unknown

{(7) Impervious core - unknown

(8) Cutoff - unknown

(9) Grout curtain - unknown (foundation and spot
grouting done in past)

piliway
(1) Type - ungated and stoplog

w

(2) Length of weir - 42' (ungated); 4' (stoplog)

{3) Crest elevation - 250' NGVD (ungated); 241' NGVD
(all stoplogs removed)

(4) Gates - none

(5) U/S Channel - Pawtuckaway Pond
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(6) D/S Channel - about 50 feet wide, immediately
downstream appears to be bedrock, further downstream
bottom covered by silt, sand, gravel, cobbles, and
boulders, brush and tree overhang channel with
fallen logs in channel.

(7) General - four-foot wide steel grate access bridge
over spillway.

VALLEY DESCRIPTION

The dam spans an unnamed tributary approximately 1.5 miles
upstream of its confluence with the Bean River, The Bean
River then flows another 0.5 mile to its confluence with the
North River. The North River continues for another 8 miles
to its confluence with the Lamprey River, a major tributary
in the Piscataqua River Basin.

The river valley below Drown's Dam is heavily wooded during
its 10 mile course to the Lamprey River. The first 3 miles
the river has a mild slope with a generally wide floodplain,
From approximately mile 3 to mile 7 the slope increases
steeply, with a narrow river and vally. From mile 7 to the

- confluence with the Lamprey River at mile 10.0 the river

returns to a moderate to flat slope with a wide floodplain.

MODEL DESCRIPTION

The Drown's Dam dam-break analysis was made using the HEC
version of the "National Weather Service Dam-Break Flood
Forecasting Computer Model", developed by D.L. Fread,
Research Hydrologist, Office of Hydrology, Wational Weather
Service, NOAA, Silver Spring, Maryland 20910. Input for the
model consisted of: (a) Storage characteristics of the
resevoir, (b) selected geometry and duration of the breach
development, {(c¢) hydraulic inflows, (d) hydraulic roughness
coefficients, and (e) active and inactive flow regions.
Based on the input data, the model computes the dam-break
outflow hydrograph and routes it downstream. Dynamic
unsteady flow routing is performed by a "honing"™ iterative
process governed by the requirements of both the principles
of conservation of mass and momentum, The analysis provides
output on the attentuation of the flood hydrograph,
resulting flood stages, and timing of the flood wave as it
progresses downstream,

ASSUMED DAM-BREAK CONDITIONS

" The magnitude of a flood resulting form the hypothetical

failure of Drown's Dam is a function of many different
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parameters including size of breach, initial pool level .and
storage, rate of breach formation, channel and overbank
roughness, and antecedent flow conditions. Engineering
assumptions of conditions which could be reasonable expected
to exist prior to a failure of Drown's Dam, were used in the
base flood analysis as presented below:

(1) Initial Pool Level: 253.8 feet NGVD, 3.8 feet above
top of flashboards

{2) Breach Invert: 240 feet NGVD.

{3) Breach Base Width: 60 feet, trapezodial side slopes
1v: 0.5H.

(4) Time to Complete Formation of Breach: 1 hour,.

(5) Downstream Channel Roughness: Mannings's "n®" = .030
to .100

(6) Pre-Brech Flow: The pre-breach river flow was assumed
equal to the flood of record which was estimated by
using a cfs/sq. mi.value based upon similar drainage
area. Inflow in to Pawtuckaway Pond was 2600 cfs, which
was distributed equally between Dolloff Dam and Drown's
Dam., Drown's Dam portion was 1300 cfs.

RESULTS

The resulting peak stage flood profiles are shown on plates
2 through 4. Timing of the peak stage and leading edge of
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of the scarcity of good topographic mapping in the areas,
profiles are shown in feet above normal summertime
(July-August) low water (NLW). Users of the information can
establish depth of flooding at particular properties by
establishing its relative elevation with respect to the
adjacent stream level. Variations in depth above NLW
progressing downstream, is attributable to changes in
natural stream hydraulic capacity as well as changes in peak
discharge, Peak discharge throughout the study reach
associated with the development of the peak stage profile
along with discharge and stage hydrographs for three
stations downstream from Drown's Dam are shown on plate S,
The three stations are located .05, 3.25, 6.75 miles
downstream of the dam. ’

The peak dam-break discharge from Drown's Dam is 11,380 cfs
producing a rise of 8 feet above the NLW stage at a point




.05 miles downstream from the dam. The peak discharge -
decreases to 7,920 cfs with an attendant rise of stage of 9
feet at a mile 3.25 below dam. At mile 6.75 below the dam

the discharge is 7910 cfs produc1ng a rise of 9 feet over
NILW stage

wlig = e

Because of the large reservoir capacity of Pawtuckaway pond,
a large outflow is maintained from the breached Drown's Dam.
The natural valley staorage of the river valley is expended
and high flows occur in the river 10.0 miles downstream,

Some attenuation of the peak flow does occur in the first 2
miles below the dam, but from there to the limit of study at
mile 10.0, very little attenuation occurs. It is,

therefore, recommended that relative depths of flecdlna

abhove MLW at the end of the study reach be used in

estlmatlng flood potentials further downstream on the
Lamprey River.
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#*HECFORMAT

*ECHOD

#*FORMATTED

*1@OF IELDS
*COMPOSITE

ID DROWNS DAM

ID NORTH RIVER
ID G. MERCER

ID C.V & P. ENGS
ID BOSTON, MA

10 1 10 1@
ipP 3 @
Ql 1300
SN PAWTUCKAWAY POND
SE 252.7 250 241 240 235
SA F85 203 422 280 Q
DN DROWNE DAM
DD 255 230 a 253.8 30 <L 240
DE 1 253.8 &0 240 -
Do 2 175 @ 10
RN REACH 1
RG 1 2 3 5 a8 13
RC 5.0 '] 2.6 G.a
XI @.05 2.15
XE 233 237 242 247 251 256 260 245
XC 55 349 444 493 &94 970 1041 iz20e
NC .@35 - @45 . 050 . 0460 -272 . 020 - a%0 . 100
X1 @.5 @.1i5
XE 230 237 244 251 259 266 273 280
XC 50 50Q 1202 1200 1509 2000 22008 2700
X0 @ 243 248 412 528 392 S5& 420
NC .@35 . Q45 . @59 . 0602 . 070 . 280 . ] . 100
XI 1.0 @.15
XE 228 235 243 250 <258 2465 273 280
XC 50 743 1520 pd L7l 2500 3000 3500 4009
X0 2 580 ses 84a@ 748 700 e80 880
NC .0@35 . 045 . 050 . 060 -.@270 . 080 . 090 . 100
XI 2.0 2.15
XE 224 232 240 248 256 2864 272 280
X< =17} 400 1500 2000 2500 2000 3500 4000
X0 @ 1125 1500 1489 1479 1419 1309 1200
NC .Q@35 . @45 .@50 . B350 .70 . 2BA -.27@ . 100
XI 3.25 2.20
XE 214 220 225 233 236 241 247 252
XC 40 150 &89 856 1288 15253 1892 20509
NC  .@35 . 045 .@50 . 060 .070 . @80 . 290 - 120
XI 4.9 Q.20
XE 203 211 219 227 236 244 252 260
XC sSe 329 391 ?52 1373 1872 2496 3120
NC  .@35 . @45 . @502 . 060 .70 . 080 . @90 . 100
X1 5.0 @.30
XE 182 170 199 27 215 223 232 24@
Xc 50 212 395 &16 8446 1153 18645 2083
NC .@35 . @45 . 050 . Q460 . 070 . @282 . 270 . 100
XI &.79 2.12
INPUT DATA FILE
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XE
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NG
X1

XcC
NG

35

XI
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XC

NG
7

I
1

116
150
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104

334
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474
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108
852
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434
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11&
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1176

. 068

133
&&8
.070

12z
8&7
.27a

121
1625

.70
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145 150
1313 1500
. 090 . 100
2.05

134 140
1089 1200
.29 . 100

134 140
g 11} 3000
1050 1000
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ANALYEIS OF THE DOWNSTREAM FLOOD HYDROGRARK

SRODUCED BY THE DAM BREAK OF

DROWNS DAM
oN

NORTH RIVER

ANALVEIS BY

G. MERCER
C.v & P, ENiS
BOSTON, Ma

BASED Ow PROCEDURE DEVELOPED BY

DANNY L. FREAD. PH.D., RESEARCH WYDROLOGIST
HYDROLNGIC RESEARCH LABORATORY
W23, OFFICE OF HYDROLOGY
NCOAA, NATIONAL WEATHER SERVICE
SILVER SPRING. MARYLAND 2091
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PARAMETER VARIABLE VALUE

B L L e T e aa d 2 T L R D e e e e T R S E st L Lt EE T
NMUMBER GF DYNAMIC ROUTING REACHES tOKKM 1
TYPE OF RESERVOIR ROUTING KT [
MULTIPLE DAM INDICATIR UL DAM [t}
PRINTING INSTPUCTIGQS FOR INPUT SUMMARY KDMP 32
MG, R RESERVOIR INFLOW WYDROGRAPH 20INTS ITEH 1
INTERVAL OF CROSS—EECTIDN INFO PRINTED OUT WHEN JNK=2 NPRT @
?LOOD*PLAIN MODEL PARAMETER . - KFLP 2
LANDSLIDé PQRAMETER - KSL @

DROWNS Dam RESERVOIR

Z-4

TABLE OF ELEVATION WS SURFACE AREA

SURFACE AREA (ACRES)  ELIVATION (FT)
. SAK: . MSACK)
P Pl L e st o Lo bl L L e bl Rl bl b

83,68 82,70
°03.a 259.2Q

azl. @ Zal1.20

29Q.3 149,29

Q.2 235,26

3.3 2.2

a.e 2.50

2.9 a.2Q

1
DROWNS DaM RESERVIIIR AND BREACH PARAMETERS
PARAMETER ' UNTITS VARIABLE ValLUE

PUFGTRTRRRRgRE T PR RS S e e b b & PR P T N L L L L R S

LENGTH F RESEFVOIR - mI RLM 2.03
ELEVATION OF WATER SURFACE FT YO 2323.20
‘SIDE SLOPE OF BREACH ) FA . 5@
ELEVATION OF ROTTOM OF BREACH . FT YEMIN ‘ t42.Q0
WIDTH OF BASE oF BREACH FT BB &£@. 22
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£-4

wiDTH OF BASE

WF BREACH

TIME TO mAXImMUM BREACH SIIE

ELEVATION (MSL) OF BOTTOM OF DAM

VOLUME=-SURFACE AREA PARAMETER

ELEVATION
E_EVATION
ELEVATION

LEVATION
DISCHARGE
DISCHARGE
bDISCHARGE

DISCHARGE

DHF { INTERVAL BETWEEN INPUT HYDROGRAPH ORDINATES) =

0HF

0F

oF

OF

WATEP WHEN EREACHED
ToOP QF DaAM
UNCONTROLLED SPILLwAaY CREST

CENTER OF GATE OPENINGS

COEF. FOR UNCOUTROLLED SPILLWAY

COEF. FOR GATE FLOW

COEF. FOR UNMCONTROLLED WEIR FLOW

THRU TURBINES

TEH(TIME AT WHICH COMPUTATIONS TERMINATE)

INFLOW HYDROGRAPH TO DROWNS DAM

SRS ERBPEEERN ISP SRS ARBER SV RBBBGTEFERIBOREREN

1320. 02

TIME OF INFLOW HYDROGRAPH ORDINATES

C.0o000

PARAMETER

SN PARESHS SRR PR RE RSP REARRRESRNFRRERERRRAFORBRERRS

BR
HE TEW
F1 D&TUM
VoL
FY HF
FY HD
F1 HSP
e MGT
113
cG
€Do
cFs aT
16. 00
- 10.08B¢ HRS.

CROBE-SECTIONAL PARAMETERS FOR NORTH RIVER

BELOW DROWNS DAM

VARIABLE

L L X 2 2]

ol . QR

1.00

o4, DO

c.a0

=>53.060

=35.00

230.00

2.00

175,00

o.00

12. e

<. oo

HRSG.

VAL UE

L L X 2 2 4 1




T - NUMBER OF CROSS-SECTIONE NS 12
’ MAXIMUM NUMBER OF TOP WIDTHS NCS g

NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT NTT 6

TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS . JNK 2

CROSS-SECTIONAL SMOOTHING PARAMETER “5A 7 2

DOWNSTREAM SUPERCRITICAL OR NoT KSUPC 2

NO. OF LATERAL INFLOW YYDROGRAPHS L0 2

NC. OF POINTS IN GATE CONTROL CUPVE . KCG @

NUMBER OF CROSS~SECTION WHERE 4YDROGRAPH DESIRED
(MAX MUMEBER OF HYDROGRAPRS a .5)
A A A AT A N A

i = 3 3 2 19

CROGS-SECTIONAL VARIABLES FOR NORTH RIVER
EELOW  DROWMNS DaM

- PARAMETER UNITS YARIABLE

*-‘-*‘0***Q‘!l'*ﬁl*'F-#*******"’**i**'*?**"'"****** L L 2k L 2] - -

LOCATION OF CROGS~SECTION M1 XS

ELEVATION (MEL} OF FLOODING AT CROSS-SECTION FT FSTG{IY

ELEY CORRESPONDIMG TGO EACH TOP WIDTy FT HS (K, I}

TOP WIDTH CORRESFOMDING TO EaCH ELEV FT BSIK, I)
(ACTIVE SLOW PORTION)

TOP WIDTH CORRESPONDING TO EACH ELEY FT BES{K. I}

{OFS=CHANNEL PORTION)

SURFACE AREA CORRESPONDIMG TO EACH ELEVW ACRES DSatH. [}
(ACTIVE FlLOoW PORTION) .
SURFACE AREA CORRESPINDING TO EACH ELEV ACRES SSa{h. I

(OFF—CHANNEL PORTION)

NUMBER OF CROSS-SECTION I
NUMBER OF ELEVATION LEVEL K

CROEG-SECTION NUMBER 1
R T L A )

XS([Y = .@58 SITEILY 2. 39 *SL D = 2.3 CSRO[Y = 2.2

.; w; gt LA .




S-4

PSS

=33.0

3.0

CROSS-SECTION NUMBEP =

LA & g d B L 24 2 2 0 B X T PUFR e

WELT) =

HS

BS

BSS

-1'4)

230.02

30.0

FETGI I

3202.0

z43.@

CROSS-SECTION NUMBER 3

RSB BPRER RGO RIRRRR e

Y541

HS

BS

EES ...

L. eee

ESTGEI?

CROSS-SECTION NUMBER &

ldd S 2 d d d A ST T2 R Y Bt Yy

X8I

HS

BES

BES

-

<.000

224.0

50.0

2.2

FETG(I?

23z.0

422.92

1125.0

62,0 Sa7,.0

bbd, D “935.0

- €.08

2640 3.8
12090.0 1200.0

Zx8.0 Ll

- e.on

243.0 =50.0
1382.@ 20830.0

808.0Q B4k. O

- G.ov

240.0 248.0
132G.0 20290.0

1300.00 1489%.0

XGL{I} =

259.C L66.0
19Q8.0 28002.p

3ze.0 392.0

XgLil} =

9Be.Q 265.0
230@0.0 3JoM0.

S48.0 0C.0

XEL(I) =

234.0 264.0
23020.0 30Q0.Q

1479.0 141%.0

ceb. @

1041.0

27z.e
I300.0

1305.2

XSRUTY

265.0

1200.0

XBR{I) =

o8C.2

2700.0

La2e.e

XSRCI)

=80.e

4000. 09

EeBe.e

XSRIY

28B0.Q

40U, 0

1200.0
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- CROSS-SECTION NUMBER 95
LA e L e Xy L T T

ASC(I) = . 258 FSTG(I) = a.22 XSL(I) = 2.2 XSR(I) = .a
HS ... 21%.0 9.2 205.8 .2I0.0 234.0 Z4l.0 247.02 252.0
s - ... A0, 89 15@.3 £8°.a : 835@.2 -12928.¢ 1325.0 1892.2 20=0.e
BsS ... 2.a @.a a.a Q.2 2.2 2.2 2.2 2.2

CTROSS-SECTION MNUMBER &

bt b B LR S L A e Y Y L

*S(ir = 4,209 FETG(I) = .02 XSL" Iy = 3.3 X8BR(I» = a.2
HS P 0.0 ~f1.@ Zi9.@ SZT.0 2356.80 Z44.08 I52.2 260.0

BE ... SB.9 3I20.2 591.0 52, 1373.9 1872.0 I494.2 3170.0

ngs ... Q.2 a.2 2.2 2.2 Z.0 0.2 2.2 Q.2

CROGS~SECTION NUMBER 7
A S R A

XSl = 5.209 FSTGIl) = a.2a XGLITy = 2.9 <SR(IY = 3.2
HE ... 182.9 190.2 1ee.a L@av.a Z12.9 223.0 23 ¢ 4.7

2E - 503.9 -12.2 3°5.2 514.3 Q45.3 1153.9 l&45.@0 Z2@B3.09

BSS ... a.d a.o @.3a 8.3 2.0 ¢.2 a.a a.a

CROSS-3S2CTION NUMBER 8

W N ek ok e

tSHIy = 5.754 FSTGil) = Q.20 LTy = 2.3 {BR{I)Y = 3.2
HS - 111.@ 116.92 122.92 Z7.@ 132.0 L;?.@ 1+5.@ 15@.2

28 . 4Q.9 152.2 BSS.d 43%. 9. =2.0 1:@1.97 1312.2 132w.9

BSS __. Z.a @.0 2.9 2.2 .2 2.2 2.9 oL

“ ' '
I 2 ' g S
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D Il v e Wl b Lagr "1 c.0 c.c

SROES-SECTION NUMBER ©

i b A R B L X 2 L T 2 2 E R R S

¥Hil) = 8. 022 FETG(I) = Q.28 XSL(]) = o.a XGR(I) =
HE ..., SE. 0 104, @ l11o.2 1146.0 iz, 12B8.0 134,00 14C. @
BE ... JSe.e I34.0 326.0 Tes.0 B&7.0 978.0 12B9.@ 170G0.0
BSS ... e.o c.e .0 2. c.o c.e 0.2 c.e

CROSS-SECTION NUMBER 10

b bl B 2 L X 1 2 2 2 X T T RN G

XS(I) = 12,000 FETG{I) = .00 XBLA1) = 2.2 XSR(I) =
HE ... ?53.8 161.0 108.0 114.02 121.9 127.8 134.0 140.0
BE ... 30.0 “74.0 B3T.0 1:176.0 1423.2 1800.0 220Q.0 30e0.0
BSS ... c.e 0.@ 0.0 e.c Q.0 375.2 1e3%Q.2 :00C.0

MANMING N ROUGHNESS COEFFICIENTS ©0P THE GIVEN REACHES
(CHEN, 1), #Wm1.NCS) WHERE ] = REACH NUMBER

CO-Q-DCG0.0QO'OQ.-O..'.G.’Q...'lOGQ.O.C."OGCQQ'OOQG..Q..C

REACH 1 .. @25 N L) ] - 230 - 060 .70 . D20 L) . 108
REACH 2 ., 233 - @4D . @30 Q60" .070 . 280 090 . 102
RE&ACH 3 ... . @23 D4 . @30 . B&Q .Q70 - 282 - 299 .19

REACH &4 .., - B33 « Q4B .30 . B60 a7 . 280 - @99 . 100

~REACH W 9 o L] rae 21" faTe _ . oRe
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REACH & ... . @33 . 343 .932 . 260

REACH 7 ... .@3% . R4S . @52 .D&6Q

REACH 8 ... . D35 L D4s . @538 -36@

REACH © .@35 . Q45 . 250 -25a

.@a7ve .28 A2

L0790  .080 . @a%a
.78 .98@  .2°0
.7 . Bea . A0

CROSS-SECTIOMAL VARIABLES FOR  NORTH RIVER

BELOW DROWNMS DaM

PARAMETER

prrprrpprepegegeaeepeprepegreeae L BE R e L L b b B bk R R L L R L

MINIMUM COMPUTATIONAL DISTANCE WSED
BETWEEMN CROSS-SECTIONS

CONTRACTION - ZTXPANSION COEFFICIENTS
PETWEEN CROSS-SECTIONS

REATH MUMBER DXMi13

ET R R L L R g o

! .15@
ol .15@
3 . 159
“ .15@
=’ . @9
& . Dee
N . Iz0
3 .1@@
2 250

ep

\$

UMITS
PR TR

MI

FCiIn

o+ .-

2.92a9
2. 000
3.200
_B.GB@
2.9
@.290
@.302
@. e

2.2ec

VARIABLE

Ao

DXMLID

ERCOLY

. 109

. 120

.100

. 100

. 2

-
LEL W




DOWNSTREAM FLOW PARAMETERS FOR NORTH RIVER

PELOW DROWNS DAM

PARAMETER UNITE
D L T T Y T A N T P R T S L S R R 2
MAY DISCHfRGE AT DOWNSTREAM EYTREMITY CFS
MAX LATERAL OUTFLOW PRODUCING LOSSES CFS/FY
INITIAL SIIE nF TIME STEF HR
INITIAL WATEF SURFACE ELEVATION DOWNSTREAM FT
SLOPE OF CHANNEL DOWNSTREAM OF DAM FTsM1I

THETA WEIGHTING FACTOR
CONVERGENCE CRITERION FOR STAGE T

TIME AT WHICH DA™ STARTS TO FAIL a1

VARIABLE VALUE
snsens somssEseERSEs
oMAXD D.@
aLy .280
DT c.as0oe
YDN c.oe
s50M 32. 082
THETA .08
EPSY 2. 2092
TF1 .20

TOTAL VOLUME IN RESERVOIP BEHIND

DROWNS DAM - o%&62.3 ACRE-FEET

DEFINITION OF VARIABLES IN RESERVOIR DEPLETION TABLE

PARAMETER UNTTSE

FY YT T SIS YA LR N L R A S L L St L -

TIME STEP FROM STAPT OF ANALYSIE

ITERATIONS NECESSARY TO SOLVE FLOW EQUATIONS

ELAPSED TIME FROM START OF ANALYSIS HRE
TOTAL OUTFLOM EfOM Dam crFg
ELEVATION OF WATER SURFACE AT Dam . FT
ELEVATION OF BOTTOM OF BREACH FT
EST DEPTH OF FLOW IMMEDIATELY DOWNSTREAM FT

BUBMERGENCE COEFFICIENT
VELOCITY CORRECTION

TOTAL VOLUME DISCHARGED FROM TIME OF BREACH AC-FT

VARTABLE

- "

13
TTP(1}
201y
uz

YB

D

SUR
VCOR

ouUTVOL




LA

o3}

[a—y
<

[l N

(5 S S F U S I R~ BNV I Y ST I R O

L T P W o,
L ol i B T T S S T )

il T

P L

LI
[#3
repa g

Py e

INFLOW TO RESERVOIR

RECTANGULAR BREACH DISCHARGE

SPILLWAY OUTFLOW

IS e
P T

1294
1294
1229
13205
131E
1329
1Z48
1372
14@2
1439
1482
1531
1585
1&S3
1724
1994
1894
1923
pug i}
215
2341
n4vh
61
=775
2941
JILLT
I304
2501
3709
Lo~
4159
4a@1
44555
4921
5199
S48%
5791
L1806
2433
&7T3
T

TR

RESERVOQIR

I

L b b s L]

253.38
252.60
222,30
Z53.39
I23.30
I53.90
=233.82¢
=532.892
253.39
=53.3a
153.580
~53.80
253.890
253.30
253.30
-S53.320
25Z.30
z53.79
233.7%°
253.7°
253.7°
253,579
23Z.7R
033.78
223.78
=583.78
233.78
Z53.77
=53-77
ZE3ILTE
=33.75
=53.7&
223073
253. 74

I23.74

Z53.732
253.72
283.72
z33.71
253.7@
Z23. 59
-

COEFFICIENT

DEPILETION

. Y2

e W

293.80
283,52
253,28

7

TS, I8
2GS, 11
Tag, 23
Iag.54
Zag, 28
Z4B8.2Q
a7, 73
ST 4%
~a7.18
Taé&, va
ot T I Y
D46.35
Jadb . AT
245,20
padih- .. Juy
I4a5. 24
Sl T7
lhd, 6%
Sha Az
pud TP Y
Z43.88
Z43.89
2u3.31
24l B
ZHZ.TA

Tal,an

COFR
CFS arcI
CFS  OBRECH
CFg GSPIL
SUR  WCOR
a2 k) L &k
1.2 1.020
1.00 1.1
1.9 1.00
1.090 1.2@
1.0 1.20
1.00 1.00
1.08  1.92Q
1.00 1.80
1.0 1.29
1.20  1.840
1.08 1.920
t.008 .00
1.20 :.20
L.90  1.020
1.08  1.29
1.00 1.00
1.9 1.292
1.9  1.90
1.00 1.0
1.00  1.00
1.2@  1.900
1.0 1.20
1.99 1.0
1.20 1.Q00
1.9 1.00
1.20 1.0
1.08  1.20
120 1.20
1.9 1.20
1.80 1,20,
1.20 1.2@
1.8 1.29
1.9 1.29
1.89 1.94
1.0 L1.@0
1.92 1.@0
1.29 1.792
1.02 1.0@
120 1.99
1,20 1.29
1,20 1.29
tLan ee

DUTVOL

LR A L b 2k b &

&5, 4

TE.
[a.5
B&. L
°8. 4
195.3

112.1

119.45

127.3

135.9

Laa,7?
154.0
1&3.9
185.2
195. 5

it}

o,

-,

4

kd
8o

i
It

G4
£

38.

4+ L
-]
.

%

&
u

BR

- .

d.e
1.2
2. a
3. &
e S
&
7.2
2,4
P&

19.8
12.2
[3x]

-
-

14,4
15.a
L&. 8
18.0
i9.
@,

L]

3

1y 6w

P
133
.

+

7.

Ll
iy

A
d O b
P800 PRI F e WO

a

4.

LS + F
o & + [
& My

CGlU oUW
P

WGl

-t

P

o kel Wb G G R L G ) Gt G b LR

COFR

A

12
12

3

i

12
19

1
i

12
1Q
1a
]
i2
10
19
1@
+

1a
19

1@

1@

1

9
]
Lo
10
18

1@

1a
by

a

QICIY
-

1323,
1320.

1300,
13200,

1300.
1323,

1380.

1320.
L300,
120a.
100,
(I0a.
1390.
L1220,
1320.
122e.
129@.
L1200,
L2009,
120,
L1Iga.
i32a.
1329.
13@0.
LZ2Aa.
13900.
130,
133,
1300,
13Ra.
1380,
1320.
1300.
1Jen,
1300.
L33,
1194,
1309.
L3009,
1Z08.
i139a.

g

LBRECH

X L L L X

2.
1.
3.
2,
19,
3.
sz.
Ta.
107,
143,
184.
236.
94,
358,
431,
s1o.
L@z,
700.
398,
94,
1951,
1187,
1332,
1488,
1495,
1832,
s Jal
o9,
cazo,
2651,
2884,
31Co8.
3385,
3654,
2935,
4228,
4534,
4g3 .z,
5133,
5528,
528%.

ere .




- : TiZe 223.8° <3E.33 :1.0C 1.CD fc.e «E£.0 Z.:p 1300 s58es., S
&2 H .E2C TLg) 253, 68 el 46 230 ee 1,00 1,00 Z0B.Y 4%, 2.:ip 1300 PR T 123,
3 1 . Bo 78TQ 222.67 247,21 23B.% .80 1.0: 2014 BR.G 3,10 1300, Y. N ==L
b4 H . Bol Ble 233. 66 41,93 Z38.68 1.0 1.01 =34.8 1.6 3.2 13ee a37. 1228,
-] 1 . 882 Boe7 =233.49 2h1. 86 =3g.21 .00 1.C1% T4R.7 52,8 3.:p 13008 TauB, 1%,
ol 1 . S0e Q23> 25306 41,38 238.83 1.00 1.0 2463.4 34,0 I.:@ 1306, reTL. 1213,
&7 1 920 9317 23342 261.10 239.06 1.00 1.01 Z7e.8 3%.z2 3.0 1300. eli11. 1207,
“e 1 . Q940 9963 25361 240.83 235,19 .00 1.@ 204.9 B&. 4K 210 1306. B8762. 1208,
o“% 1 .90l 10422 253.3% 240.53 239.32 1.00 1.0} 311.7 %7.6 301D 1300, 9230, 1193,
1 1 . 9BC 10894 252.98 240. 2 239.43 1.e0 1.0! a29.4 BE.B 3.:0 1320, FT11. 1189
RESERVOIR DEPLETION TABLE

b] K TTPLIY Qi1 HZ YR o] SUB VCOR QUTVOL ER  COFR LR EA B QBRECH QSPIL
-~ee -a LA A X 3 LA A 2 4 B X 2 ) LA A 4 & 2 X ) LA B L 2 2 X1 LA B 2 2 2 4 TP es *eae LA X I X L X X3 *ore L 2 2 3 LE 3 3 ¥ 3 L X 2 EF T -k
3 1 1.0202 1138l 233.%e 240.00 239.39 1.29 1.1 347.8 &C.0 Z.10 1320. 102084, 1177,
52 1 1.02C 11341 233.9%% 240, OO 2I9.38 1.80 1.@1 de6. 6 6.0 3,19 13e0. 10193, 1169,
23 1 1.940 11334 33.93 240.00 239.57 1.0 1.0 38%.3 4C.8 3I.10 1300. 19173, 11é1.
54 I 1,060 11386 282051 =4C. DR =39.57 1.0 1.0t 40«.0 &2.8 3,310 13e0. 12134, 1153,
=3 1 1.@8C 11379 223.30 240, 00 239.%& 1.09 :.O1 “22.7 2.9 3.i10 L3ee 1134, 1143,
5& H 1.10C 1123 232. 48 240.00 239.3% .0k 1.0t 441.3 68,08 3.:10 1300, 1011158, 1137,
37 LN U s 11224 293,446 240,00 239.%4 1.02 .0t 43%9.9 &42.0 3.:10Q 13808. 108%s. 1129,
? 3¢ 1 1,160 11197 253,43 Z42. 00 <37.%« 1.0 1.0) 478.4 &C.0 3,10 1300. 10076, 1123,
= a9 1 1,160 11169 233,43 240.00 239.33 1.0 t.01 496.9 &2.C 3,10 13ee. 190s7T. 1113,
= &8 11,182 11142 253,42 240,00 23I7.52 1.0 1.0% 3:1%.4 42,0 3,10 138e. 18038, 1105,
&1 1 1.280 11113 223. 40 240.00 239.%1 1.@9 1,01 3933.8 4C.0 3.0 13e0. 18019, 1097.
&2 1.2 11089 =53.38 4G, 0T 239,31 .80 1.01 33Z.1 oC.0 3.:10 L300, 10000. 108y,
&3 1 1,282 11042 233.37 24C. 00 239.%@ 1.00 .01 S7€.4 SC.0 3,10 1300 haud- N 1982,
b4 1 1,260 11033 253.23% Z4C. 00 =3IP. 4% .00 1.01 388.7 oC.0 2,10 1300 ?RLT. 1Q@74,
&3 1 i.28C 11009 223,34 z60.00 S3I9.48 1.00 1.01 6@s.7 sC.2 3.310 1300 943, 10&s.
6b I 1.300 10962 293,32 240, 00 23F.48 1.80 1.01 623.1 s2.@ 3,10 1300. eP2L, 1039,
&7 1 1.320 10936 233.30 24C.00 239.47 1.0 :.01 643.2 60.0 3.10 1380, o923, 1031,
[1:] 1 1.340 1092% 283. 20 240,09 235.4¢& 1.0 1.Q: 661.2 4C.0 1.0 1300, f807. 1943,
&9 1 1.38&C 109023 293,27 240.00 239.45 1.0 1.01 679.3 &C.0 3.10 1380, B4, 1836,
70 I 1.380 18877 25328 26eC. 00 237.4% .08 i.@% &97.3 eoC.0 .10 13ea. P9, 1e2e.
71 1 1,400 10831 253,24 240.00 23F.04  1.Q@0 1.0t 713.2 &C.2 3.:10 1320. $831. 1@z,
72 1 1,420 10823 253.02 L@, 00 2I9.43 .20 .01 733.2 .2 3J.10p 1380 981, 19012,
7 1 1l.4aC 10799 =53.o sS40, 00 =39.43 :.88 1.0t 731.1 &2, 3.102 13eq. o794, 1904,
T 1 1.460 10774 23319 26C. 0202 23%.42 1.@G0 1.01 768.9 &2.2 3.1D 1300, 77N, 9oG,
75 T 1.480 18748 233.18 240.09 S3%9.41 1.0 1.01 786.7 &C.0 3,10 1300, e737. 991,
7& 1 1.308 10722 23316 240. 00 39,42 1.00 1.01 B804.4 6C.0 2,10 13BQ. ?73%. 9B4.
77 T 1.320 10697 233.13 240.00 S39.40 1.02 .01 822.1 2.2 3,10 1308, 9721, TT.
78 1 1.3%4Q 10671 252.13 ouG. o =239.39 1.00 1.01 835.8 &42:0 3I.10 1300, 7Bz, S7Q.
kA 1 1.3s60 10640 233,12 <4Q.00 239.38 1.20 1.01 837.4 &C.0 3.10 1300. &B4 . 762,
=14 1 1.58Q 10621 233.18 240. 00 239.38 1.0 1.01 873.0 &2.0 3,10 1390. 666, 935,
B1 1 1.600 10376 233.086 240,29 239.37 1.02 1,0t e92. 2.2 3.10 i3ea,. 9648, Sag.
a2 1 1,620 14371 253.07 240,00 235.36 .00 .0t ?10.2 &2.2 3.10 1300. 630, . R4y,
B3 1 1.s640 10348 =33.03 24C.00 239.3% 1.80 1.@% 927.% s2.2 3,12 1300. 9612, 934,
B4 1 1.660 18321 253.04 243.00 279,33 1.0 1.01 Yet.9 2.0 3.10 1306. 354, e27.
B 1 1.680 1049 o33.02 240.09 239.34 1,00 1.01 2.2 2.0 .10 1320. 7577, =0, .
86 1 1.700 10471 233.901 240.00 239.33 1.2 1.0 fIF. 6 2.0 3,10 1300. P339, 913.
87 1 1.720 104647 232.99 240.00 239.33 1.00 1. f96.9 6.2 3.1:i0 1300, 2341, D4,
es 1 1.74@ 10422 | 292.99 240.00 23%.32 1.0 1.@1° 1814.1 &2.¢ 3.10 1308. 9324, a9ee,
Bs 1 1.760 1a398 232.96 240,00 239.31 1.00 1. 1331.3 &2.0 3.:102 1300. -1 a9z,
R 1 1.78@ 18373 232.93 240.00 239.31 1.20 1.0 1246.3 &60.0 3.10 130e. 2488, 88s.°

o . L app 10Tue Pt - | T -0 2 A b DL A AP IR eqn e {10 [T Redd avo

L I
L BOT

fal e 1

242, Te




<i-4

7
L=
o9
100

-

191
132
182
1@+
135
1086
1a7
i@8
10%°
110
111
112
113
114
113
1146
117
118
119

1o
-

121

PN
ut

»
ti

TR ]
41 Bt I V)

o

=
e

N

R

.

PR b T E2 ) ta FX A EY 13 HD B0 ¥ = b b = s o bt s b gt = g B e R R e B e b e e

1.820
1.B40
1.560
1.g8e
1.70&

1.9:20
1,948

1.96@

1.98@.

TTRIL:
**_****

Z.oea
ey .
I.342
T.B&S
T.2092

L )
e lua

Z.154

10323
19301
10277
19253
10229

12283
ta18z2
19158
18134

. 252.92
252.9@
252.89
782,87

om2.86

252, 34
252.83
o2=2081

o52.30

RESERVOIR

el
LA L kL L L2

19111
1REE
19062
12834
19Q03
°oo7R
9933
=L
2848
FERG
Erg 3]
Ge71
<523
2541
2437
Faa7
gyt
el
2123
S@13
3394
757
24529
8483
3326
g15%
Tea1
TTRa
TEeT
T30Q
LTS
4952
s7T2
5497
2258
LBl
5610
366
2313
apsz

HZ
A o

292. 789

B i
ht in w

28T T
sz, 73
IB2.72
152,469
280,47
252, b4
252.62
2%2.59
82,35

25x.52

53,48

252.43

240,00
24@. 02
240. 00
24Q. 00
240.00

242.20
240.00

260, 98,

240.20

239.29
239.29
239.28
239,27
239.27

239,24
239,23
239,29
23I9.24

DEPLETION TABLE

123

LAk 2 L L 2]

240@.09
240,20
240,00
240.2Q
4Q.0Q
240,00
240.20
248.0Q
240,03
240, Ba
249. 00
240.2€
24@. 20
240.2@
24Q0.90
240
24@. 28
40,00
240,00
l4B.0@
4@, 00
240.00
240,20
240,20
240,20
—4@.2a
L4B. 80
ra@. 0@
~4Q.00

240.20

L40.a0
4. 02
140.2@
R43. 29
249.00
242.00

240.2Q

~6Q. 020
L4@. 2@
L4D. 00

D

EL S & L. 2 L 3

23%9.23
239.23
239,22
23IP. 21
=39.20
23919
239.18
239.17
239,186
239,14
Z39.13
239.11
239.89
oI9.08
739.85
229.@a3
>39.9a
z38.98
238.9%
38,91
z39.88
I38.894
23B.90
oaAB.78
238.71
278. 564
23B. &2
278,54
238. «9
238,41
238.34
238,27
>38.1%
238.11
o38.04
2B7.94&
=37.88
237T.79
n27.70
237.6Q@

1.02@
1.0
1.0@
1.00
1.00

1.2
1.00

1.0

1.9

SUB

L B X 3

1.80
1.00
1.00
1.0@
1.0Q
1.02
1.0a
1.00
1.20
1.2Q
1.39
1.00
1.0
1.0
1-.99
1.3@
L.20
1.2
1.20

1.2

1.02
l.0e
1.02Q
1.2a
1.922
.02
1.20
1.20
1.2
1.992
1.2
1.0@
1.28
1.@0
1.20
1.0
1.0@

1.00
1.29

1.01
1.31
1.21

1.01.

i.@1

1,931
1.@1
1.81
1.81

VYOOR
-

1.01
l.01
1.81
1.921
1.31
1.1
1.91
1.01
1.@1
1.91
1.41
1.21
1.81
.21
1.3d1
1.01
1.91
1.081
1.21
1.9@1
1.21
1.91
1.91
1.a1
1:91
1.21
1.1
1.01
1.91
1.01
1.0
1.21
1.01
1.81
1.31
1.1
1.0t

reaz.7
1099.8
1116.8
1133.7
'113@.7

1167.46
1184. 4%
1281.2
1218.2

DUTVDL
o e S S

1234.7
1231.4
1259.7
1289.8
1311.9
1336.0
1362.5
13I%91.4
1423.3
14358.2
149&.3
1537.9
1383.3

1633.3
1687. 4
1746.9
1B11.8
188, @
1938, 4
20432.Q
132,13
2036.7
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